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SPECIFICATION 

[TITLE OF THE INVENTION] Rangefinder of Electronic Still Camera 
[ABSTRACT] 

[Object] To provide a rangefinder of an electronic still camera whose electric power 
consumption is small. 

[Composition] When a rangef inding start signal is outputted, microcomputer 34 drives 
drive control unit 41 for controlling the drive of CCD 19 and light emitting control 
unit 43 for controlling light emittance of light emitting diode 17. The light emitting 
control unit 43 causes the light emitting diode 17 to emit a light corresponding to 
the charge storing time of the CCD 19. Due to the light emittance of the light emitting 
diode 17, a spot light is projected toward subject 18. The spot light projected to 
the subject stores charges in the CCD 19. 

[WHAT IS CLAIMED IS;] 

[Claim 1] A rangefinder of an electronic still camera comprising a solid-state image 
pickup element which stores charges in accordance with an optical image formed by 
an image pickup lens, and outputs them as an electric signal, a drive control unit 
for optionally controlling the charge storing time of the solid-state image pickup 
element, a light emitting control unit for driving a projector which projects a 
rangef inding light to a subject corresponding to the charge storing time, a detection 
circuit for detecting a rangef inding light receiving position from the electric signal, 
and a calculation unit for calculating rangef inding data corresponding to the subject 
distance. 

[Claim 2] A rangefinder of an electronic still camera comprising a solid-state image 
pickup element which stores charges corresponding to an optical image formed by an 
image pickup lens and outputs them as an electric signal, a drive control unit for 



optionally controlling charge storing time of the solid-state image pickup element, 
a light emitting control unit for driving a projector which projects a rangefinding 
light toward a subject corresponding to the charge storing time, a detection circuit 
for detecting the rangefinding light receiving position from the electric signal, 
and a calculation unit for calculating rangefinding data corresponding to the subject 
distance on the basis of the light receiving position, wherein, when the detection 
circuit cannot detect the light receiving position, or the detected charge level at 
the light receiving position does not reach a fixed value, the charge storing time 
is extended to perform rangefinding again. 

[Claim 3] A rangefinder of an electronic still camera comprising a projector for 
intermittently emitting a light toward a subject, a solid-state image pickup element 
which stores charges in a storage unit corresponding to an optical image formed by 
an image pickup lens, and outputs them as electric signals from a transfer unit, a 
drive control unit for the solid-state image pickup element which is arranged so as 
to discharge unnecessary charges stored in the storage unit when the projector is 
unlit, add the charges, which are stored in the storage unit when the projector emits 
a light, for each signal component, and read-out the charges added after the end of 
light emittance as the electric signal, a detection circuit for detecting the 
rangefinding light receiving position from the electric signal, and a calculation 
unit for calculating rangefinding data corresponding to the subject distance based 
on the the light receiving position. 
[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Invention] The present invention relates to a rangefinder of an electric 
still camera, and more specifically, improvement of a rangefinder of an active-type 
electronic still camera which projects a rangefinding light. 
[0002] 

[Prior Arts] In an electronic still camera, a subject image formed by an image pickup 
lens is converted into an electric signal by a solid-state image pickup element, for 
example, CCD, and recorded onto a video floppy, etc. Such an electronic still camera 
has an autofocus unit installed, whereby it can pickup focused images. As an autofocus 
unit, in addition to a light pro jecting-type triangulation method in which a range 
finding light is projected to a subject, the reflected light is received by a light 
receiving element, and the lens set position is determined based on the principle 
of triangulation, there is a focus detecting method in which natural light passing 
through the image pickup lens is used to perform focusing as in a contrast method 



or phase difference method. 

[0003] This light pro j ecting-type triangulation method has advantages such that the 
distance to a subject can be detected, focusing can be quickly performed, and focusing 
can be performed for a subject with low luminance as well as a subject with low contrast, 
which is the main current of the autofocus unit. In this light pro j ecting-type 
triangulation method, since the light receiving element receives reflected light via 
a lens which is different from the image pickup lens, errors may occur in focusing 
for a short-range subject due to parallax. In order to eliminate such a defect, an 
electronic still camera which can perform accurate focusing even for a short-range 
subject by using an image pickup CCD for the light receiving element has been proposed 
by the present applicant. As described in the specification of Japanese Patent 
Application No. Hei-2-238001, this electronic still camera projects a rangefinding 
light toward a subject when performing rangefinding, causes an image pickup CCD to 
receive the reflected light, and moves an image pickup lens to a focusing position 
at a high speed based on the subject distance calculated from the light receiving 
position. 
[0004] 

[Themes to be Solved by the Invention] By the abovementioned electronic still camera, 
the rangefinding light is projected once when performing rangefinding, and the 
projecting time period is equivalent to the field period of an image signal as shown 
in Fig. 8. Since this projecting time period is not equal to the charge storing time 
of the CCD, unnecessary rangefinding light as a result of the difference is projected, 
whereby , exhaustion of the battery is hastened. In order to solve this problem, if 
the projecting time is shortened as shown in Fig. 9, a new problem occurs whereby 
the S/N ratio is lowered. The object of the invention is, therefore, to provide a 
highly reliable range finder of an electronic still camera whose electric power 
consumption is small and S/N ratio is improved. 
[0005] 

[Means for solving Themes] In order to achieve the above object, in the rangefinder 
of an electronic still camera of the invention, a drive control unit for optionally 
controlling a charge storing time of a solid-state image pickup element for picking-up 
the image of a subject, a light emitting control unit for driving a projector which 
projects a rangefinding light toward the subject corresponding to the charge storing 
time, a detection circuit for detecting the rangefinding light receiving position 
from the electric signal, and a calculation unit for calculating the subject distance 
based on the light receiving position are provided. In another aspect of the invention, 



in the above arrangement, when the detection circuit cannot detect the light receiving 
position, or the charge level at the detected light receiving position does not reach 
a fixed value, the charge storing time is extended to perform rangefinding again. 

[0006] In still another aspect of the invention, the rangefinder of an electronic 
still camera is comprised of a projector for intermittently emitting a rangefinding 
light toward the subject, a solid-state image pickup element which stores charges 
in a storage unit corresponding to an optical image formed by an image pickup lens, 
and outputs them as an electric signal from a transfer unit, a drive control unit 
for the solid-state image pickup element which is arranged so that unnecessary charges 
are stored in the storage unit when the projector is unlit, adds the charges which 
are stored in the storage unit when the projector emits light for each signal component 
by the transfer unit, and reads-out the charges added after the end of light emittance 
as the electric signal, a detection circuit for detecting the rangefinding light 
receiving position from the electric signal, and a calculation unit for calculating 
the subject distance based on the light receiving position. 

[0007] 

[Preferred Embodiments] Fig. 5 shows an electronic still camera in which the 
rangefinder of the invention is installed, wherein image pickup lens 3, projecting 
window 4 for projecting near-infrared light, strobe light emitting unit 5, release 
button 6, and liquid crystal panel 7 are provided in camera body 2 . Also, at the proximal 
side surface of the camera body 2, loading opening 8 is formed, which is loaded with 
memory cartridge 9 for recording image signals from the arrow direction in this figure . 
[0008] Behind the "projecting window 4, projecting lens 15, restricting plate 16, and 
light emitting diode 17 for emitting near-infrared light are provided as shown in 
Fig. 2. The near-infrared light from the light emitting diode 17 is shaped in a spot 
by the restricting plate 16, and then projected by the projecting lens 15. Optical 
axis 15a of this projecting lens 15 is tilted so that, when the spot light is projected 
to subject 18a which is 3m ahead. from the lens 3, the light is made incident on center 
point A (reference point) of the solid-state image pickup element, for example, CCD 
19 shown in Fig. 3. Therefore, when this spot light is projected to a subject different 
from the subject 18a, for example, subject 18b which is 3m ahead from the lens, the 
light is made incident on point B different from point A. Also, in Fig. 2 and Fig. 
3, on the supposition that the base line distance between optical axis 3a and light 
emitting diode 17 is H, the distance between the subject 18b and lens 3 (subject 
distance) is L, the distance between the reference points A and Bis fC, and the focal 
length of the lens 3 is f, a formula, L=3¥H¥f / (H¥f-3f <:) is established for the 



relationship between them. 

[0009] Fig. 4 shows the electrical configuration of the electronic still camera, 
wherein, behind the lens 3, half mirror 20 is provided maintaining an angle of 45D< . 
The light passed through the lens 3 from the subject 18 is split into two by the half 
mirror 20, one half of which is transmitted and the image thereof is formed by the 
CCD 19 behind. This CCD 19 converts the subject image into an electric signal and 
outputs it. On the front surface of the CCD 19, filter 22 which is" inserted along 
the optical axis 3a to cut the infrared light which transmits the lens 3 when 
photographing is provided in a manner which enables it to enter and withdraw into 
and from the optical axis, and when it withdraws from the optical axis 3a, this is 
checked by a reflection-type position sensor 22a. Also, the image of the light 
reflected by the half mirror 20 is formed by focusing glass 24 provided at the lower 
surface of pentaprism 23 . This optical image formed by the focusing glass 24 is observed 
via finder ocular lens 25. 

[0010] Image signal processing circuit 31 is connected to the CCD 19 via amplifier 
30, whereby an electric signal amplified by the amplifier 30 is converted into an 
image signal by the image signal processing circuit 31 . Recording unit 32 and detection 
circuit 33 for detecting a light receiving area of the spot light from the image signal 
are connected to the image signal processing circuit 31. Microcomputer 34 which is 
to be described in detail later is connected to the recording unit 32, which writes 
the image signal into the memory cartridge 9 when a writing signal is transmitted. 
[0011] Since greater charges are stored in this light receiving area than in the 
peripheral area by the spot light reflected by the subject, as shown in the image 
signal in Fig. 1, a high charge area is projected like a bar in the image signal. 
The detection circuit 33 detects the position of point B frdm the position of the 
high charge area to calculate the distance ft, and transmits the corresponding distance 
data to the calculation unit 35. The calculation unit 35 calculates the subject 
distance L on the basis of the distance data from the abovementioned formula, 
L=3¥H¥f / (H¥f-3f <:) . The microcomputer 34 is connected to the calculation unit 35, to 
which the subject distance L is transmitted as a subject distance data. 
[0012] To the microcomputer 34, signal generator 6a for outputting a rangefinding 
start signal, half-depressig signal, and release signal by means of operation of the 
release button 6, drive control unit 41 for controlling drive of the CCD 19 via driver 
40, light emitting control unit 43 for controlling light emittance of the light 
emitting diode 17 via driver 42, driver 45 for driving motor 44 which causes the filter 
22 to enter and withdraw, lens drive control unit 48 for driving motor 4 6 which moves 



the lens 3 via driver 47, and the position sensor 22a are connected. 
[0013] When the release button 6 is pressed by a finger, etc., during a vertical 
synchronizing period TO, an installed touch sensor (not illustrated) is actuated, 
whereby a range'f inding start signal is transmitted from the signal generator 6a to 
the microcomputer 34. The microcomputer 34 transmits the rangefinding start signal 
to the drive control unit 41 and light emitting control unit 43. As shown in Fig. 
1, the drive control unit 41 transmits an unnecessary charge discharge signal of a 
time width S2 to the CCD 19 at the time of a fall in the vertical synchronizing signal 
of the vertical synchronizing period Tl. This unnecessary charge discharge signal 
performs longitudinal drainage of charges to be photoelectrically converted without 
using the transfer path from the storage unit while being outputted. Therefore, the 
charge storing time SI of the vertical synchronizing period Tl of the CCD 19 is between 
a fall in the unnecessary charge discharging signal and a rise in the vertical 
synchronizing signal. These charges are read-out signals which are transferred to 
the transfer path at the time of a rise in the vertical synchronizing signal, and 
transmitted from the drive control unit 41 at a fall in the vertical synchronizing 
signal, which are transmitted to the amplifier 30 as an electric signal in the next 
vertical synchronizing period Tl. Also, the light emitting control unit 43 causes 
the light emitting diode 17 to emit a light for the time S3 corresponding to the charge 
storing time of the CCD 19 of the vertical synchronizing period Tl. 
[0014] When the subject distance data is transmitted from the calculation unit 35, 
the microcomputer 34 transmits a corresponding rangefinding signal to the lens drive 
control unit 48, and moves the lens 3 to the focusing position via the lens drive 
control unit 48 at a high speed. In this condition, if a release signal is transmitted 
from the signal generator 6a, during the vertical synchronizing period immediately 
after that, the microcomputer 34 performs high-speed sweepage which is well-known 
via the drive control unit 41, an optimum exposure time corresponding to the subject 
luminance and charges for imaging are stored in the storage unit, whereby an electric 
signal is outputted from the CCD 19. Thereafter, the microcomputer 34 transmits the 
imaging completion signal to the lens drive control unit 48 to move the lens 3 to 
the initial position of infinity. Also, the microcomputer 34 confirms the withdrawal 
of the filter 22 when the power is turned on, and if it has not withdrawn, the 
microcomputer drives the motor 44 via the driver 45 to move the filter 22 to the 
withdrawn position. 

[0015] Actions of the electronic still camera arranged as mentioned above shall be 
described. When the rangefinding start signal is outputted from the signal generator 



6a in the vertical synchronizing period T0 f the microcomputer 34 transmits it to the 
drive control unit 41 and light emitting control unit 43. The drive control unit 41 
transmits an unnecessary charge discharge signal of the time width S2 to the CCD 19 
at the time of a fall in the vertical synchronizing signal of the vertical synchronizing 
period Tl, performs longitudinal drainage for the storage unit, and then stores the 
S3 time charge in it. Also, the light emitting control unit 43 causes the light emitting 
diode 17 to emit a light for S3 time corresponding to the charge storing time of the 
CCD 19 of the vertical synchronizing period Tl. 

[0016] When the spot light is projected onto the subject 18b shown in Fig. 2, the 
spot light reflected by the subject 18b is made incident on point B of the CCD 19 
which is in drive to store charges via the lens 3 at infinity. The electric signal 
to be outputted from the CCD 19 in the vertical synchronizing period T2 is converted 
into an image signal in the image signal processing circuit 31, and then transmitted 
to the detection circuit 33. Since the light emitting time of the light emitting diode 
17 is shortened by this image signal, and accordingly, the charge storing time of 
the CCD 19 is shortened, the ratio of the charges stored in the spot light receiving 
area and the peripheral stored charges can be maintained as fixed without being changed 
from that of the prior art. Therefore, since the charges stored in the light receiving 
area are made so as not to be buried in the peripheral charges, the detection circuit 
33 can securely detect the position of point B of the CCD 19 from the image signal. 
[0017] When the distance data is transmitted from the detection circuit 33, the 
calculation unit 35 calculates the subject distance L corresponding to the distance 
fC and transmits it to the microcomputer 34. The microcomputer 34 transmits a 
rangefinding signal to the lens drive control unit 48, rotates the motor 46 at a high 
speed, and moves the lens 3 to the focusing position. Also, while the half-depressig 
signal is outputted from the signal generator 6a, focus lock is performed, whereby 
the lens 3 at the focusing position is not moved. 

[0018] Thereafter, the microcomputer 34 drives the motor 44 via the driver 45 to insert 
the filter 22 onto the optical axis, whereby imaging preparation is completed. Then, 
when the release button 6 is depressed, and a release signal is outputted from the 
signal generator 6a, the microcomputer 34 does not cause the light emitting diode 
17 to emit a light, but performs high-speed sweepage which is commonly- known in the 
vertical synchronizing period immediately after that, and stores charges for imaging 
in the vertical synchronizing period after the high-speed sweepage. This charge for 
imaging is transmitted to the image signal processing circuit 31 via the amplifier 
30 as an electric signal, and converted into an image signal. This image signal is 




digitized by the recording unit 32 and written in the memory cartridge 9. After 
completion of photographing, the microcomputer 34 drives the motor 44 to move the 
filter 22 to the withdrawn position, and also, transmits an imaging completion signal 
to the lens drive control unit 48, and drives motor 46 to move the lens 3 to the initial 
position. 

[0019] In the above embodiment, when the rangefinding is started, the lens 3 is moved 
to infinity and protruded from this position, however, the set position of the lens 
3 may be a position at which the image of a spot light reflected by a subject whose 
subject distance is 3m is formed at the reference point A. In this case, if the subject 
distance is longer, than 3m, the lens 3 is moved to the infinity side, and on the 
other hand, if the subject distance is less than 3m, the lens 3 is moved to the short 
range side. Thereby,- the moving distance of the lens 3 can be made shorter, and the 
time required for focusing can be shortened. 

[0020] Fig. 6 shows a timing chart of an electronic still camera in which the 
rangefinder of the second embodiment of the invention is installed. In the vertical 
synchronizing period Tl, immediately after a rangefinding start signal is generated, 
the microcomputer 34 causes the light emitting diode 17 to emit a light for the S3 
time, and accordingly, stores charges in the CCD 19. An electric signal which is 
outputted from the CCD 19 in the vertical synchronizing period T2 is converted into 
an image signal in the image signal processing circuit 31. As for this image signal, 
if the level of the charges stored in the light receiving area which are detected 
by the detection circuit 33 does not reach a fixed value, the light emitting diode 
17 is caused to emit a light for the S5 time longer than the S3 time in the vertical 
synchronizing period T5, and charges are also stored in the CCD 19 for the S5 time, 
and the level of the charges stored in the light receiving area is made greater, whereby 
the rangefinding is performed again. Therefore, in this embodiment, detection 
accuracy for the light receiving area can be improved. 

[0021] Fig. 7 shows a timing chart of an electrbnic still camera in which the 
rangefinder of the third embodiment of the invention is installed. In this embodiment, 
the light emitting control unit 43 causes the light emitting diode 17 to intermittently 
emit lights for three times, and the drive control unit 41 intermittently outputs 
unnecessary charge discharge signals to the CCD 19 for three times in the vertical 
synchronizing period Tl, and performs longitudinal drainage of charges to be stored 
in the storage unit. Therefore, in the storage unit of the CCD 19, charges are 
intermittently stored for three times in the vertical synchronizing period Tl. These 
charges are transferred into the transfer unit at the time of a rise in the unnecessary 



charge discharge signal and at the time of a fall in the vertical synchronizing signal. 
The respective charges added at the transfer unit are outputted as an electric signal 
to the amplifier 30 by a kick-out signal of the vertical synchronizing period T2. 
This electric signal is converted into an image signal in the image signal processing 
circuit 31, and then used for detection of the light receiving area in the detection 
circuit 33. 
[0022] 

[Effects of the Invention] 

As described in detail above, since the rangefinder of an electronic still camera 
of the invention projects a rangefinding light without waste in accordance with the 
charge storing time of the solid-state image pickup element, electric power 
consumption can be saved when performing rangefinding. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A drawing showing a time chart of the rangefinder of the invention. 
[Fig. 2] An explanatory view of the triangulation to be performed in an electronic 
still camera in which the rangefinder of the invention is installed. 
[Fig. 3] An explanatory view showing the light receiving position of the rangefinding 
light which is made incident onto the CCD. 

[Fig. 4] A drawing showing the electrical configuration of an electronic still camera 
in which the rangefinder of the invention is installed. 

[Fig. 5] A perspective view showing the external appearance of an electronic still 
camera in which the rangefinder of the invention is installed. 

[Fig. 6] A drawing showing a time chart of the rangefinder of the second aspect of 
the invention. 

[Fig. 7] A drawing showing a time chart of the rangefinder of the third aspect of 
the invention. 

[Fig. 8] A drawing showing a time chart of the prior-art rangefinder in which the 
field time and projecting time are equal. 

[Fig. 9] A drawing showing a time chart of the prior-art rangefinder in which the 
projecting time is shorter than the charge storing time. 
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